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FIGURE 9A 
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FIGURE 12A 
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FIGURE 13A 
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TAKING REFERENCE POINT A (FIGURE 5) ALONG 
INITIALIZATION CONTOUR B (FIGURE 4) 
ESTIMATING THE LUMEN BOUNDARY 



171 



TRANSPOSING REFERENCE POINT A ON THE 2D 
IVUS FRAME TO HELP GENERATE INITIAL 
INTERFACE 
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TRANSPOSING MORE THAN ONE REFERENCE 

POINTS COMING FROM MORE THAN ONE 
LONGITUDINAL PLANE ON THE 2D IVUS FRAME 
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COMPUTING AND USING SLIGHTLY SHRUNK 
SPLINES PASSING THROUGH REFERENCE POINTS 
TO GENERATE THE INITIAL INTERFACES 
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MANUALLY GENERATING INITIALIZATION 
CONTOURS IN A FEW LONGITUDINAL PLANES 
CONTAINING IVUS DATA VOLUME INFORMATION TO 
GENERATE THE INITIAL INTERFACES 
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INITIALIZING CONCURRENT SEGMENTATION OF 
MULTIPLE VESSEL LAYERS BY MEANS OF THE 
INITIAL INTERFACE 
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ALTERNATIVELY RESTARTING FROM ANY 
PREVIOUS REFERENCE POINTS THE INITIAL 
INTERFACE TO EXPLORE SECTIONS OF IVUS DATA 
SERIES MORE DIFFICULT TO INTERPRET 
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FIGURE 18 
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ULTRASONIC TRANSDUCER TO AQUIRE 
IVUS DATA SERIES 
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DIGITIZER TO DIGITIZE IMAGE ON PIXEL 
MATRIX 
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MEMORY TO STORE IVUS 2D IMAGES 
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CALCULATIOR TO RUN EM ALGORITHM 
AND FAST MARCHING METHOD 



184 



FIGURE 19 
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UNDERSAMPLING THE IVUS IMAGE BY 2' 
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MAPPING THE SEGMENTATION RESULTS OF THE 
UNDERSAMPLED DATA INTO THE NEXT LEVEL OF 
RESOLUTION 
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USING THE SEGMENTATION MAPPED RESULTS TO 
INITIALIZE THE INTERFACE PROPAGATION AT THE 
PRESENT RESOLUTION LEVEL 
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FIGURE 20 



PERFORMING AT LOW RESOLUTION LEVEL A FAST 
COARSE EXPLORATION OF A WIDE PROPAGATION 
AREA TO BRING PROPAGATING INTERFACES 
CLOSER TO DESIRED BOUNDARIES 
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REDUCING THE PROPAGATION AREA AT EACH 
HIGHER RESOLUTION LEVEL 
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TO OVERCOME LOSS"OF1NFORMATION AT LOW 
RESOLUTION LEVELS, USING A PDF-BASED 
VELOCITY FUNCTION 
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FIGURE 21 
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STARTING THE INITIALIZATION PROCEDURE ON A 
SMALL SUBSET OF 2D IVUS CONTIGUOUS FRAMES 
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SEARCHING A GENERALLY ELLIPTICAL RING 
SHAPED REGION CORRESPONDING TO THE MEDIA 
STRUCTURE 
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REDUCING THE SEARCH OF THE INITIAL LUMEN 
INTERFACE TO THE INSIDE REGION OF THE MEDIA 
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CALCULATING A LUMEN LIKELIHOOD MAP AND 
GROWING A LUMEN REGION FROM THIS MAP 
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FITTING THE MEDIA AND LUMEN REGIONS TO 
INDIVUDUAL CONTIGUOUS 2D IVUS FRAMES THAT 
WERE USED IN THE SUBSET 
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FIGURE 22 
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SIMULATING N REALIZATIONS OF "X" ACCORDING 
TO POSTERIOR DISTRIBUTION 
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REPEATING OPERATION 221 AND 222 UNTIL 
CONVERGENCE OF THE PDF MIXTURE PARAMETER 
ESTIMATE IS ACHIEVED 
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FIGURE 23 
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INITIATING WALL PULSATION ASSESSMENT DURING 
THE INTIAL CONTOUR CALCULATION PROCEDURE 



DIVIDING THE WALL PULSATION INTO A DISCRETE 
NUMBER OF PHASES 



ASSIGNING A LABEL TO EACH OF THE PULSATION 
PHASE 
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ASSIGNING THE CORRESPONDING PULSATION 
PHASE LABEL TO THE 2D IVUS FRAMES 
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ADJUSTING THE LABELS ACCORDING TO THEIR INITIAL 

VALUES, TO THE VARIATION IN AREA DIFFERENCE 
MEASUREMENTS AND WITH RESPECT TO THE EXPECTED 
VALUE OF THE PERIODIC VARIATION 
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DIVIDING THE 4D DATA SET INTO 3D DATASETS 
CORRESPONDING TO THE DIFFERENT PHASES OF THE 
BLOOD VESSEL'S PULSATION 
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MAKING VOLUMIC MEASUREMENTS OF THE 
SEPARATE 3D SETS 
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FIGURE 24 



